models of EC interpret this finding as support for those models, because they assume that instructions about CS-US contingencies result in propositions about those contingencies, but do not allow for the formation of associations. Hence, if the instructions lead to changes in liking, this could be due only to the formation of propositional knowledge. If an effect of instructions on the a-parameter in a MPT analyses can be observed, this would thus strengthen the conclusion that the a-parameter does not provide a pure index of associative processes. Note, however, that such a finding would not necessarily provide unique support for propositional models. As pointed out by others (e.g. Gawronski & Bodenhausen, 2006) , it might well be that instructions do allow for the formation of associations in memory and that effects of instructions on liking or MPT parameters are mediated by associative processes. Nevertheless, finding an impact of instructions on the a-parameter would show that it is at least plausible that propositions influence that parameter and would thus strengthen calls for caution when interpreting MPT parameters. Hence, for the first time, we used the MPT model developed by Hütter and colleagues (2012) to test whether instructions can also have memory-independent effects, as would become apparent in a significant a-parameter.
As a second goal, we will investigate the impact of instructions present at the retrieval stage on the presumed indicators of processes operating during learning. Because the MPT model relies on a memory measure that is applied only after learning and because the model is based on self-report data, it is important to understand the role of retrieval and response processes that operate during the memory measure on which MPT relies. Any effects on the MPT parameters observed may be due to processes operating during learning, retrieval, or both. For instance, MPT estimates could depend on the subjective criteria that participants use to decide whether they remember or do not remember the CS-US pairings. As the MPT model draws a distinction between stimulus evaluations and memory for the pairings, we vary in the present experiments whether instructions emphasize memory or feelings, thereby inducing strict or lenient criteria of responding based on memory or feelings. Given that participants in this task are left to decide on the basis of which process (i.e., memory or feelings) they respond, it is possible that small variations in the instructions influence the results that may be drawn about learning.
Emphasizing and thereby varying response thresholds regarding memory also helps evaluating the MPT approach more generally. One assumption of MPT models is that memorydependent and memory-independent processes are independent of another (e.g., Jacoby, 1991 ).
An alternative model for the conceptualization as independent (dual) processes is that the parameters do not represent two qualitatively different indicators of memory-dependent and memory-independent learning, but memory of high and low strength, respectively, as in a signaldetection framework (Swets, 1996; Wixted, 2007) . Specifically, such an account assumes that memory strength is a continuum along which participants set thresholds, using high strength stimuli for memory-based responding and low strength stimuli for attitude-based responding (Wixted, 2007) . The dual-process account can be tested against the signal-detection account empirically. Specifically, if the two processes are independent of each other, manipulations of memory thresholds should only have an effect on memory-dependent learning, but not on memory-independent learning. Only a single study informs this question so far (Hütter et al., 2012, Exp. 3) . In that study, not the memory threshold was manipulated, but the quality of memory itself. Specifically, memory-dependency of evaluative learning was assessed immediately after the conditioning phase or only after 24 hours had passed. The estimate of memory-independent learning was not affected by this manipulation, while memory-dependent learning was significantly diminished.
Overview of Experiments
We conducted three experiments on the role of memory-independent EC in instructed procedures. All of these studies relied on an MPT model that distinguishes three processes in a retrieval task: memory-dependent learning, memory-independent learning, and guessing (Hütter et al., 2012) . The first experiment compared the parameter structure for a typical instructed (De Houwer, 2006 ) and a typical pairing procedure (Hütter et al., 2012) . More specifically, we tested whether only the typical pairing procedure (i.e., CS-US pairings are actually presented) would produce a significant a-parameter. Experiment 2 served to investigate the role of memorization instructions that were confounded with the nature of the procedure (pairings or instructions) in Experiment 1. Finally, Experiment 3 investigated the role of a focus on feelings both during learning and during the retrieval task to explore a potential explanation for the effects of memorization instructions revealed by Experiment 2.
Data collection, sample sizes, and reporting of results
We generally aimed at collecting 20 participants (or 480 observations) per condition and stopped data collection at the end of the day that goal was reached (Exp. 1) or collected more data when the lab routines allowed (Exp. 2, 3). That is, because the experiments constituted the first experiment in multi-experiment sessions that lasted up to an hour, we increased sample size in accordance with other studies that required a larger sample size. The continuation of data collection was never contingent on preliminary data analysis.
The MPT model analyses were based on 1104 (Exp. 1), 1368 (Exp. 2), and 1968 (Exp. 3) observations, that is, 24 CSs per participant. As a rule of thumb for sufficient power, Klauer, Stahl, and Voss (2011) suggested that not more than 10% of the expected category counts should be below five. With the present sample size and parameter estimates, the smallest expected category counts amount to 43 (Experiment 1), 90 (Experiment 2), and 55 (Experiment 3).
We report all measures, manipulations, and exclusions in the respective sections of each experiment.
Experiment 1 Method
Participants. We collected data from 48 students at the University of Heidelberg. Two participants were excluded because they gave the same response in 88% and 100% of the trials in the memory task, respectively. The analyses thus included the data of 46 participants (28 females, 18 males; M age = 24.54, SD age = 6.78).
Design. The experiment employed a 2 (US valence: positive vs. negative) × 2 (time of measurement: preratings vs. postratings) × 2 (type of procedure: pairings vs. instructions) × 2 (instructions at retrieval test: inclusion vs. exclusion) mixed design with repeated measures on the first two factors.
Materials and Procedure.
All the instructions, presentations, and measures were implemented in a customized C++ computer program. Participants first rated the valence of the 120 black-and-white pictures of human faces (60 males, 60 females). Evaluative ratings were assessed on a continuous scale with the endpoints "very unpleasant" and "very pleasant" that was translated into a 200-point scale by the computer program. For each participant, the 24 most neutrally rated stimuli were selected as CSs. Twelve CSs were randomly assigned to positive US valence and 12 CSs were assigned to negative US valence.
As USs, we used 50 pleasant and 50 unpleasant pictures from the International Affective Picture System (IAPS; Lang, Bradley, & Cuthbert, 1999 Participants were then presented with two picture sets consisting of the CSs to be paired positively on the one hand, and the negative CSs on the other hand. The order of the presentation of the sets was randomized. The picture sets were headed "These faces will be presented with PLEASANT (UNPLEASANT) pictures during the perception phase." Each of the picture sets were presented for 151 seconds, which is exactly 50 percent of the total duration of the pairing procedure.
Instructed Evaluative Conditioning 13
The conditioning phase was followed by a memory task tailored to the MPT model proposed by Hütter and colleagues (2012) . For each of the 24 CSs, participants reported whether it had been paired with pleasant or unpleasant pictures by clicking on one of the two category boxes labeled "pleasant" and "unpleasant." Participants in the inclusion condition were instructed to respond in accordance with their memory. If they did not remember those pairings, they were instructed to report their evaluation of the face using the same response boxes. In the exclusion condition, participants were also instructed to report their memory of the pairings and the evaluation of the face when they lacked memory for the pairings. However, they were required to reverse their responses based on their attitude toward the CS when they did not remember the pairings.
In order to verify that participants comprehended the memory task instructions, practice trials were included after the instructions were given. The practice trials comprised verbal scenarios that systematically varied the factors valence of the paired pictures by valence of the face. For example, participants were told that a face was shown with pleasant pictures and that at the same time they evaluated the face positively. They were asked to indicate their response in cases where (a) they remembered the pairings and (b) they did not remember the pairings. For each scenario, participants had to indicate the appropriate response for cases (a) and (b). In the case of false responses, the instructions were repeated and another practice round started. The instructions and practice trials were conducted up to three times. If an error was made in the final practice repetition, participants were excluded from analysis.
Finally, participants rated once more all CSs in random order on the evaluative rating scale used for the pre-ratings.
No other measures were collected and no additional manipulations were employed. 
Results

Evaluative
Discussion
Results showed that the strength of evaluative learning as indexed by ratings was not influenced by whether participants were merely instructed about the pairings or actually perceived them. However, the MPT model indicates that different processes gave rise to these learning effects in the two conditions. While memory-independent learning was present in the experienced procedure thereby replicating previous findings (Hütter & Sweldens 2013; Hütter et al., 2012) , the EC effect was due only to memory-dependent processes in the instructed procedure. This finding argues against the idea that propositional knowledge can have effects in the absence of conscious memory of CS-US pairings and thus seems to support the conclusion of Hütter et al. (2012) that a significant a-parameter in MPT studies indicates the operation of associative processes.
However, the two types of procedures differed not only in whether participants watched actual pairings. Specifically, the instructed procedure but not the experienced procedure included an instruction to memorize the US valence. We included this instruction, because it was used in previous studies on EC via instructions (e.g., De Houwer, 2006; Gast & De Houwer, 2012 ). An alternative explanation for the present findings arises from this difference. That is, because the MPT model depends on participants' explicit responses and because it is left to participants to judge whether they remember the valence of the pairings, memory instructions could influence responding at test. That is, if instructions emphasize memory, participants could feel inclined to indicate that they remember the CS-US relation based only on their feelings towards the CS. As a result, explicit memory would be overestimated and memory-independent learning underestimated. If instructions have the power to shift responses between the m-and aparameters, the conclusions that are drawn from the MPT model should be treated with caution.
Experiment 2
If the alternative explanation discussed for Experiment 1 influenced the results, then instructed procedures could lead to a significant a-parameter when memory-instructions are omitted. In the next experiment, we thus used an instructed procedure and manipulated the presence of memory instructions.
Method
Participants. Sixty University of Tübingen students took part in this study. We excluded three participants from analysis, who still made errors in the third and final practice round. The resulting sample consisted of 47 women and 10 men of 18 to 41 years of age (M = 23.39, SD =
5.20).
Design. The experiment employed a 2 (US valence: positive vs. negative, withinparticipants) × 2 (time of measurement: pre-rating vs. post-rating) × 2 (memory-instructions:
control vs. memory emphasized) × 2 (instructions at retrieval test: inclusion vs. exclusion) mixed design with repeated measures on the first two factors.
Materials and Procedure. The memory instructions were identical to the instructions
given in Experiment 1. In the control condition, we simply told participants that they could familiarize themselves with the faces and prepare for the upcoming phase. The two conditions thus differed only with regard to the fact that the following sentence was not part of the instructions in the control condition: "It is very important that you remember which face will be presented with which type of pictures. You will definitely need this information to finish the task successfully."
No other measures were collected and no additional manipulations were employed.
Results
Evaluative Ratings. A GLM revealed a significant EC effect, F(1, 55) = 27.87, p < .001, η p 2 = .34, which was also apparent in a main effect of US valence, F(1, 55) = 13.00, p < . Figure   5 , fit the data well, G²(3) = 5.37, p = .15.
Discussion
The EC effect on the evaluative ratings was present in both the control and the memorization conditions. However, this effect was significantly larger when participants were not instructed to memorize the pairings. Surprisingly, the m-parameter was smaller in the memorization condition than in the control condition. Furthermore, the a-parameter was also smaller in the memorization condition than in the control condition. Thus, we did not find evidence for the use of affect-as-information as memory (if that was the case, the m-parameter should have increased in the memorization condition as the a-parameter decreased). These findings do indicate, however, that memorization instructions raise the thresholds for the report of both memory and evaluation. At the process level, stronger m-and a-parameters indicate that participants guess less often in the control condition than in the memorization condition. The proportion of guessing can be obtained by multiplying the converse probabilities of m and a. In the memorization condition, the proportion of guessing amounts to 39%, in the control condition to 17%. In general, the parameter estimates in the two conditions mirror the magnitude of the EC effects.
3
Of primary importance for the goals of our paper, however, is the fact that we did observe a significant a-parameter in the control condition, even though only instructions were given about CS-US contingencies and CS-US pairs were not actually presented. The absence of memoryindependent learning in the first experiment is thus not due to the absence of the CS-US pairings.
Instead, it seems to be the case that adding a sentence that emphasizes the importance of memorization of CS-US pairs reduces the MPT estimate of memory-independent learning. In sum, the present experiment demonstrates that memory-independent learning is also possible in instructed procedures. The present experiment does not, however, shed light on the mechanisms by which memorization instructions decrease MPT estimates of memory-dependent and memoryindependent learning. The next experiment was designed to shed light on this question.
Experiment 3
Experiment 3 addressed a possible mechanism by which the memorization instructions reduced MPT estimates of both memory-dependent and memory-independent learning in the previous experiment. One possibility is that memorization instructions reduced the focus on feelings during learning and/or testing. This might have interfered with the processing of the valence of the stimuli and thus reduced EC and/or reliance of feelings during test (e.g., Gast & Rothermund, 2011) . To examine this possibility in Experiment 3, we compared a condition with memorization instructions only to conditions in which memorization instructions were combined with instructions that emphasized the importance of feelings. If memorization instructions have their detrimental impact because they reduce the focus on valence, then these effects could be compensated by the additional feeling instructions. The two conditions with feeling instructions differed with regard to the time at which the instructions were administered. In one condition, the feeling instructions were given prior to the conditioning phase. This allowed for an impact of the feeling instructions both during learning and during test. In a second condition, the feelings instructions were presented only at test, thus allowing for an impact at test only. A comparison of these two conditions thus allowed us to examine when feeling instructions have an effect.
Method
Participants. Eighty-nine students at University of Tübingen took part in the present study. We excluded seven participants, who still made errors in the third and final practice round of the memory task. Analyses included the data of 64 female and 18 male students who were between 18 and 31 years of age (M = 22.71, SD = 3.00).
Design. The experiment employed a 2 (US valence: positive vs. negative) × 2 (time of measurement: pre-rating vs. post-rating) × 3 (feeling instructions: control vs. feelings during learning emphasized vs. feelings during memory test emphasized) × 2 (instructions at retrieval test: inclusion vs. exclusion) mixed design with repeated measures on the first two factors.
Materials and Procedure.
The control condition replicated the memorization condition of the previous experiment, which is also almost identical to the instructed condition in Experiment 1. Hence, the instructions in this condition included the sentence that emphasized the importance of remembering the instructions about the CS-US contingencies. In two additional conditions, we also included the memorization instructions but added instructions that emphasized feelings either at learning or at test. The feelings-at-acquisition condition was identical to the control condition with two sentences added that emphasized the importance of affective responses: "At the same time, you should pay attention to your feelings towards the pictures. Previous research has already shown that feeling-based learning is of great importance."
The feelings-at-retrieval condition was identical to the control condition except that the instructions for the memory test contained three additional sentences (here for the exclusion condition): "It is very important that you also follow the instructions carefully when you do not remember the images that a face was to be presented with. If you cannot remember what was about to happen, it is very important that you listen to your feelings toward the face and select the response that is opposite to those feelings. This task might seem strange, but prior research has shown that such responses do lead to meaningful results, provided that the judges respond on the basis of their feelings."
Results
Evaluative
Discussion
EC effects on the evaluative ratings were obtained irrespective of instructions. Most important for the present purpose, we again found significant a-parameters despite the absence of actual CS-US pairings. This confirms that instructions about CS-US contingencies are sufficient to obtain memory-independent learning as indexed by MPT analyses.
We also observed that the MPT parameters depended on the exact instructions that participants received during acquisition and test. First, the fact that the a-parameter did not differ from zero in the control condition again suggests that memorization instructions interfere with the effect of instructions on memory-independent learning as estimated by MPT. Second, if anything, estimates of the a-parameter were larger in the feelings-at-retrieval condition than in the feelings-at-acquisition conditions. If feelings instructions exert their impact mainly during acquisition (e.g., by increasing the evaluative processing of the USs), one would have expected the largest a-parameters in the feelings-at-acquisition condition. Hence, our findings suggest that feeling instructions have their impact mainly at the stage of the memory test.
The third experiment also helps us to refute alternative explanations for the MPT parameters. First, the fact that the m-parameter was not larger in the control condition than in the emphasis-on-feelings conditions indicates again that affect-as-information did not compromise the estimate of the m-parameter. Second, the fact that increases (decreases) in the a-parameter
were not accompanied by decreases (increases) in the m-parameter contradicts the notion that the a-parameter is comprised of low-confidence memory rather than memory-independent evaluations. The increase in both the m-and the a-parameters rather means that participants show less guessing in these conditions than in the control condition. In the control condition, participants guess in about 60% (1-m × 1-a) of the cases. In the feelings-at-retrieval condition, this proportion is reduced to about 20%. Thus, both the a-parameter and the m-parameter are influenced by lower response thresholds. In summary, with a focus on feelings at retrieval participants utilize also weaker products of (memory-dependent and memory-independent) learning in this self-report measure.
General Discussion
In three experiments, we assessed the effects of instructions on the parameters of an MPT model tailored to the measurement of memory-dependency of evaluative learning. Our results suggest that memory-independent EC as indexed by MPT parameters is not a function of instructed versus experienced procedures per se, but a matter of memorization instructions that decrease the utilization of memory and evaluations at retrieval. In line with this idea, we observed that a focus on feelings during retrieval enhances both the estimates of memory-dependent and memory-independent learning and reduces the probability of random guessing. These findings are in line with the idea that the a-parameter does not provide a pure index of associative processes, because propositions that are based on instructions can also generate memoryindependent effects, that is, influence preferences in the absence of explicit memory of the CS-US pairings. Hence, our results lend credence to the possibility that also in studies with actual pairings, propositions can produce a significant a-parameter. Our results do not provide conclusive evidence for propositional models (De Houwer, 2009; Mitchell et al., 2009) , because instructions might also lead to associations (Gawronski & Bodenhausen, 2006) , but they do show that the propositional account of the a-parameter is at least plausible and that one should therefore be careful in interpreting the a-parameter as a proxy for associative processes.
In the present studies, we did not implement a concurrent measure of contingency awareness, in part because of the many difficulties associated with that type of measure (e.g., Shanks & St. John, 1994) . Hence, we cannot make definite statements about the actual levels of contingency awareness during encoding. However, because participants in the instruction groups were actually told which CSs would appear with positive pictures and which CSs would appear with negative pictures, it is almost certain that participants' awareness of the CS-US contingencies was high. It is interesting to note that we obtained a significant a-parameter in the instructions group despite the (presumably) high levels of contingency awareness. This finding thus provides an illustration of the general point that EC in the absence of contingency memory during test (which is, in the case of the present studies, indicated by a significant a-parameter)
should not be equated with EC in the absence of contingency awareness during acquisition. This cautionary note applies not only to the interpretation of the a-parameter but to all measures of contingency memory (Gawronski & Walther, 2012) . In order to make more definite conclusions about the role of contingency awareness during learning, the MPT approach has to be combined with experimental manipulations of encoding conditions (e.g., Dedonder et al., 2013; Mierop, Hütter, & Corneille, in press; Stahl et al., 2016) .
The present findings also demonstrate that instructions targeting retrieval (i.e., the exact phrasing of the MPT instructions at test) exert strong influences on parameters that were conceptualized as measures of processes operating during learning (Hütter et al., 2012) . Hence, our results are in line with the notion that there are two qualitatively distinct types of processes operating at retrieval, one memory-dependent and one memory-independent. It is important to note, however, that (a) the MPT parameters have been shown to be differentially sensitive to forgetting (while the m-parameter was affected, the a-parameter was unaffected; Hütter et al., 2012) and that (b) the a-parameter does not increase with a reduction of the quality of encoding (as reflected by a decrease in the m-parameter; Mierop et al., in press ). These findings are in line with the parameters' conceptualization as indicators of memory-dependent and memoryindependent learning. Nevertheless, our results also show that it is difficult to interpret the MPT parameters as pure indicators of learning processes.
Our results also shed a new light on previous findings. For instance, Hütter and Sweldens (2013) manipulated whether CSs and USs were presented simultaneously or sequentially. In the sequential condition, the US onset occurred only after the CS was erased from the screen. Hütter and Sweldens (2013) showed that memory-independent learning arose with simultaneous pairings only. They concluded that the concurrent experience of affect is crucial for memoryindependent learning and interpreted this as evidence for the idea that association formation is more likely to arise as the result of simultaneous than sequential pairings. Because the present findings suggest that mere propositional knowledge is sufficient to produce a significant aparameter, one could wonder why sequential pairings did not bring about a significant aparameter even though this condition also should have led to propositional knowledge about the pairings. One answer might be that response thresholds also had an impact on the findings by Hütter and Sweldens (2013) . For instance, in the light of the present findings, it is conceivable that participants focused more strongly on memory in the sequential condition which could have had an adverse effect on estimates of the a-parameter. Because we also found that feeling instructions at retrieval can counteract the adverse effect of a focus on memory, it would be interesting to see if the results of Hütter and Sweldens (2013) would change if an emphasis on feelings would be added to their procedure.
Future Directions
As we noted earlier, uncertainty remains about the way in which instructions about CS-US pairings lead to changes in liking. First, one could conceptualize the instructed procedure as a single pairing of the CS with a US (i.e., a valent adjective) in close spatio-temporal proximity (Gawronski & Bodenhausen, 2006) . On the basis of this idea, instructions could have an effect on liking, because they result in the formation of associations. Second, instructions might be conceptualized as symbolic events that convey the relation between CS and US (De Houwer & Hughes, 2016) . This implies that the effects of instructions on liking are determined not by the co-occurrence of stimuli within those instructions, but by the symbolic meaning that the instructions as a whole convey. More studies are needed to disentangle these two options (see De
Houwer & Hughes, 2016, for suggestions). Our studies indicate that it would be interesting to use MPT procedures also in these future studies.
One difference that currently precludes clear inferences with regard to the nature of learning in the instructed and the experienced procedures concerns the number of different USs used in the present research. While we used eight different US pictures per CS in the experienced procedure, we used only a single attribute ("pleasant" or "unpleasant") as the US in the instructed procedure. Sweldens and colleagues (2010) argued that multiple USs foster the encoding of a direct link between the CS and the unconditioned reaction (UR). These CS-UR representations have been shown to be more robust towards post-learning modifications of memory (i.e., retroactive interference, US revaluation) than CS-US associations that were constructed when a CS was paired repeatedly with the same US. Future extensions of this research should include manipulations of single US or multiple USs per CS to investigate whether this factor influences the estimate of the a-parameter, and therewith, conclusions regarding cognitive processes operating in instructed versus experienced procedures.
The present findings demonstrate that the size of the a-parameter can depend on a focus on feelings at retrieval. As all conditions with feelings instructions also included memory instructions, we can, however, not determine whether one would obtain the same effects of feelings instructions without memorization instructions. EC paradigms usually entail a spontaneous focus on evaluative responses given that most EC procedures are framed as impression formation phases (as in the pairing condition in Experiment 1) and contain evaluative pre-ratings of the CSs (Hofmann et al, 2010) . Hence, this question is relevant for the generalizability of the present findings to more conventional EC procedures.
Finally, the present research suggests that the m-and a-parameters draw on separate strength functions. This notion is in line with a hybrid model that combines the dual-process account with the signal detection framework (Wixted, 2007) by assuming that there are two separate strength functions for memory signals and evaluative signals, respectively, along which participants place separate response thresholds. If this is indeed the case, it should be possible to manipulate the respective response thresholds separately. So far, we found them both influenced (i.e., increased) by a focus on feelings, which might not be surprising as both parameters reflect (memory for) affective content. Selective manipulations of memory thresholds, for instance, might be achieved by the use of distractors of varying similarity during the retrieval task (Bayen, Murnane, & Erdfelder, 1996) .
Conclusion
We investigated whether instructions have the potential to generate memory-independent evaluative learning as indexed by an MPT model of memory-dependency (Hütter et al., 2012) .
Moreover, the present research addressed whether the indicators of memory-dependent and memory-independent learning are indeed qualitatively different. Using the MPT model, we show a significant contribution of memory-independent learning even when participants are merely instructed about the pairings, but never experience them. These findings raise caution towards the interpretation of the memory-independent MPT parameter as an indicator of association formation, while stressing the functional independence of memory-dependent and memoryindependent indicators of EC effects. Moreover, this research demonstrates the need to clearly distinguish between processes operating at encoding and processes operating at retrieval in empirical and theoretical approaches to EC. 2 Note that the null hypothesis of this test, H0: a = 0, is on the boundary of the parameter space (a being a probability cannot be negative). Therefore, the appropriate reference distribution is an equal mixture of a chi-square distribution with zero degrees of freedom and one with one degree of freedom (Self & Liang, 1987) . The p-values reported are based on this distribution.
3 In another, previous study, we omitted memorization instructions. In this experiment, we did not obtain an EC effect, despite a moderate m-parameter (m = .47). The estimate of the aparameter (a = .05) did not differ significantly from zero. The fact that we did not obtain an EC effect in the first place (unlike to what has been observed several times), however, had us question whether we should interpret the absence of an effect in the a-parameter. For that reason, we conducted Experiment 2 that compares a condition with memorization instructions to a control condition that was identical to the study briefly described here. 
